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(54) MIXTURE PRODUCTION METHOD 

(57) The invention relates to construction materials industry and could be used at glass producing 
factories to intensify glassmaking process and increasing oven's productivity. 

To intensify the glassmaking process the method of mixture production includes mixing the glass 
forming components, and in doing so, into the mixture is introduced powdered metal, selected from the 
group: aluminum, zinc, tin. The introduction of powdered metal significantly increases the mixture 
thermal and electrical conductivity and enables accelerate the glassmaking process at the expense of 
more prompt heating of the deep-lying mixture layers. The glassmaking time is reduced by a factor 
of 8-10. 

The invention relates to construction materials industry and could be used at glass producing 
factories to intensify glassmaking process. 

The goal of the invention - intensification of the glassmaking. 

While mixing the glass forming components, into the mixture are introduced powdered metallic 
aluminum, zinc or metal which is inert to the glass-mass, for example tin. As this takes place, if the 
mixture's thermal conductivity factor was X i, then after metallic powder introduction the factor 
will be Xj. 

The intensity of the mixture melting and the oven's productivity at founding depends on the heating 
rate of the deep-lying mixture layers and heat quantity received by the mixture. The heat quantity is 
approximately determined by the formula : KSM 
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where Q - heat quantity received by the mixture- 
i> - cross-section area; 
Al ~ temperature difference; 
5- thickness of the layer; 
* - thermal conductivity factor. 
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K = 

Qi X. 

or if Q = 100 o/o, then K =--!., oo a/o 

h 



O = 0.24I 2 .R. t , 

where Q - quantity ofthermal energy cal/c ■ 
I- current, A; * y ' C ' 

R - conductor resistance, Om 
t - time of current flow, c . 



a. ^ r ««, if the mixture 3 *ST r - * is -^S? - 

Powderhas fc*4.5 Wt/mC. If QM00%the7 Wl/m-C, (hen the mixture with the 
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At the same time, if the mixture without powder has Xi * 0.3 Wt/m-C, then the mixture with the powder 
has X2 = 0.95 Wt/m-C. If Q* 100 %, then 

Xi 0.95 

K = - 100 5 * • 100% *310%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 3 10 %. That is to say, the mixture 
will additional receive 3 times more heat. The mixture electrical conductivity, in this case, is small and 
at electrical founding the additional heat deposition, at the expense of current flow through the mixture, 
will not occur, 

E x a m p I c 3. The mixture is pressed under the press pressure of 50 MPa. As a bond is used 
7 % of water. Into the mixture are introduced 1 0 mass.% of metallic tin before the pressure was 
applied. If the mixture without powder has X\ * 0.3 Wt/mC, then the mixture with the powder has 
Xz = 6.8 Wt/mC. if Q* 100 %, then 

7a 6.8 

K = -100 5* • 100% *2260%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 2260 %. That is to say, the mixture 
will additional receive 22 times more heat. 

At using electrical heating or electrical founding an additional heat will be deposited, at the expense 
of current flow through the mixture. 

Example^ At composing the mixture, a powdered metallic zinc is introduced. The quantity of 
the introduced zinc is 1 50 mass%. At the same time, if the mixture without powder has 
Xi » 0.3 Wt/m-C, then the mixture with the powder has X2 * 16 Wt/m-C, If Q » 100%, then 

7a 16 

. 100 5* • 100% * 5300%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 5300 %. That is to say, the mixture 
will additional receive 53 times more heat. 

Application of this invention will allow significantly intensify the process of glass-founding and 
increase the productivity of the oven, by taken into account that increase the mixture heat conductivity 
by 100 % increases the productivity approximately by 20-30 %. 

Besides, introduction aluminum or zinc in form of metal, allows to introduce more of these 
components than in form of high-melting oxides and significantly increases the glass chemical 
resistance. 

Formula of Invention 

Method of preparation of glass mixture by mixing glass- producing components is differentiated by 
the fact, that with the goal to intensify the glass-founding process, a powdered metal, chosen from the 
group - aluminum, zinc and tin, is introduced. 
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H306pCTeHHe GTHOCHTCfl X npOMhlOIJICHHO- 
CTH CTpOUTCAbHblX MaTCpHaJIOB H MOXCT 5WTb 

Hcno^b30BaHO na ^TexcxnbHMx aaaoAax una 

MHTCHCM(}5HKaUHM npOHeCCOB CTCXJlOBapeHBH. 

U(L1b H3c6peTCHK3- HHTCHCH(J)MKaiXHa CTCK- 
JIOBapCHHil. 

B UlHXTy npH CMeiUHBaHHH BBOAST MfcTan- 

;iH*?ecKH*i nopomoK a/iKDMimna, UHHxa fltih 
MCTajwa, HHepTHoro no OTHoraeHHio x crexjio- 
muccc, wanpHMep cuiOBa. IlpM 3tom, earn 

K034xj)HUHeHT ICIUIOnpOBOAHCCTH DIHXTbl AO 

aDe^emia noponnca Shut A p to ncoie BBeneHz a 
nopomxa kos^huhcht 6yAeT A 7 . 

ripn sapxe HHTeHcif3Hccn> pacmiaB^eHH^ 

IQHXTbl H npOH3BOflMTejrbHOCTb TICHH 33BHCZT 

or cxopccTH nporpeaa juryorombix woes tuHXTbi 
h xaiHMecTBa Teiuia, noAynaeMoro nnccrod. 
Ko^hmcctbo Tenjia onpejjejiaeTca npu6AH3H~ 
tcabho (JJopwy^OM 

XSAt 
5 1 
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me Q - xoromecTso Tezuia, noJiyveHHbro 
idhxtoh 

5 - iwonwb ccmchha; 

At- pa3Hccrb TCMnepaTyp ; 

6 - Tonimraa caos; 

A - X03<Jj(j5HUHeaT TerwonpoBQAHOCTH. 
Eoih A, - Kosfy&mvicm TennonpoBOAROcra 
nraxTH 6e3 nopomxa, a A 2 - xoD(jx}5Hn.HeHT 
TeiuionpoBOflHocra hjhxtm c nopomxoM, to 
mojxho onpeAejiHTb nacxoaibxo Menbuis 6yncr 
KcuiHMecTBO Tenjia, s nojryHeHHee maxTod c 
nopomxoM 

X 

HJTi* ecrac Q - 100% , to K =» 4 • 100'/. . 

\ 

IlpH Hcnojib30BanHH anexTponoAorpeBa hjdi 
3JiexTpoBapKjt no^c3iibLft acjxjiexr 6yAeT eme 
6anee 3RawrejTbjibj?4. IlpH bbcachhh b nnirry 
Merajunmcacoro ncpcmxa noBbmiacrca ajiexT- 

pOnpOBOAHOCTb HIHXT1I, npM 3TOM TOX noftACT 

hc TOiibjco iepc3 crexjiOMaccy, ho a HenocpeA- 

CTBCRHO MCpe3 UlHXTy. II pH 3TOM aUflOlCHMe 

Ternia 6yner nponcxcxAHTb HenocpeACTBeimo a 
uiuxTe, me xoTOMecTBo BhmcjucMoro Tenjia 
6y^eT onpeacrutTbca oniomeraeM: 

Q - 0,241^, 
njc Q - xoAKMecTBo xeiuioBoil 3HCpnni t xan/c 
I - ciuia Toxa, A 

R - conpoTHBjieHHC npoBOAHMxa, Om, 
t - BpeMfl nporexanna Toxa, c. 

II p H M C P 1. IlpH COCTaBJICHHH niMXTbJ 
OJJHH H3 KOMnOHCHTOB, KOTOphlft paHhUie 
BBOSHJICSl B BHAC OKCHfla (AI 2 03), BBOAHM B 

BHj;e MCTa^JiHqecxoro nopomxa, kcvihmcctbo 
a^ioMHHHSi cocraanfleT 2 Mac.%. Hpn otom, 



A,- 



ccin niHXTa 6e3 nopomxa HMejia 
0,3Bt/m'C,, to mHXTa c nopornxoM HMcer A 2 
4,5Bt/m'C. Earn Q~100%, to 

_ 4,5 



K = - 

1 



100JC 
x 100% s 1500% 



0,3 



T.e. aonaaHHTejibHoe kojihmcctbo Teiua, no^- 
yMaeMoe himxtoA, 6yaeT cocraBJiHTb 1500%. 
Utih mnxTofl AonojiHMTeabHo 6yaeT nojiyMeao 
a 15 pa3 6cvibme Tenna. 3^exTponpoBOAHocn> 
imixTH He3HaMHTtjn»Ha» am nojiyqema Aoncw- 
HHTenhHoro scjxJrcxTa 3a cner ariexTponoAorpc- 
Ba. 

It p h m e p 2. UlHXTy npcccywT npn 
AanjiCHHH npxca 45 Mlla. B xauecree cbshxh 
npHMCHsnor 6% bqaw. B mnxTy no npeccoBa- 
RH9 bbqahm I Mac.% Meia^jiBreecxon) onoBa. 
Bapxy BC^yr b new c MerajumqecKHM toaom 
(T.e* Ba pacauaBe xixzxxoro onoua), »rro6hi npn 
pacaraBJieHHH iuhxtbi ojiobo hmcjio bo3mox- 
ncCTb yflra nz CTexjioMaccw. npn stom, earn 
nnixTa 6c3 noponnca mieer A,» 0,3Bt/m # C, 
to mHxra c nopomxoM A 2 - 0,95Bt/m # C. Eoih 
Q«100%, to 



K * 



2 



100% 



0,95 
0,3 



»100% a 310% 



T.e. AonojiHKTCjibHoc KcuiHqecTBo Terwa 6yfler 
cocraBjiaTh 310%. Hm AonojiHHTcm>Ho 6yAeT 
noj/yMeno mHXTOd b 3 paaa 6cuibme reruia. 
3jiexTponpOBOAHOcrb nmxrbi z 3tom cny^ae 
Mana h npn anerrpoEapxe AonoAHirrejibHoro 
BitAejieniu Tenna aa oict nponycxaHRs Toxa 
wepea nrarry uc 6yAer. 

II p h m e p 3. UlHXTy npeccyiOT npn 
AaBJieHRH npecca 50 MITa. B Kauccrae cba3kr 
npHMCHfliOT 7% boau. B niHXTy ao npeccosa- 
HHa bboahm 10 Mac.% nopomxa ucrajvnvie- 
cxoro o^oBa. IlpH 3tom, ccm oraxra 6e3 
nopomxa hmcct A,«« 0,3Bt/m" C, to mHXTa c 
nopomxoM A,- 6,8Bt/m # C. Eoih Q»100%, to 

K i " A 2, * l00% * §7§ #100x tt 2260% 

T.e. AonaraHTcjibHoe KOJiHMecrBo Teima 6yAeT 
cocraojim 2260%. Mjih oiuxtoA 6yAeT 
ncvry^cHo AonoAHHTejibHO b 22 pa3a 6ojibw~ 
Terwa. 

ripn Hcnaib30BaHHH anexTponoAorpeBa turn 
OJicxTpoBapxH 6yAer Aonomurre/ibHoe BbiAejie- 
hhc Terwa 3a ever npoTexamiH Toxa "epe3 
mnxTy, 

Ft p h m e p 4. IlpH cocraaneHiiH euhxth 
bboahm b ee cocraB nopoinox MeraJuiM^ecxoro 
tjHHxa. Ko^HuecTBO BBeAeHHoro UHHxa cocraB- 

^BeT 150 MaC.%. IlpH STOM, COM UIMXT3 AO 



nopo**, A,- 0,3Bt/m'C m 
Q-100%, to 2 16Bt/m C. Eoih 
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